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WARRANTY 



All Wavetek instruments are warranteed against defects in material and workmanship for a period 
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or 
component (except batteries) found to be defective, under normal use, during this period. 
Wavetek's obligation under this warranty is limited solely to repairing any such instrument which in 
Wavetek's sole opinion proves to be defective within the scope of the warranty when returned 
to the factory or to an authorized service center. Transportation to the factory or service center 
is to be prepaid by purchaser. Shipment should not be made without prior authorization by 
Wavetek. 

This warranty does not apply to any products repaired or altered by persons not authorized by 
Wavetek, or not in accordance with instructions furnished by Wavetek. If the instrument is 
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs will 
be billed at cost. 

Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner 
either alone or in conjunction with other equipment. High voltage used in some instruments may 
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no 
liability for secondary charges or consequential damages and, in any event, Wavetek's liability for 
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the 
specific instrument shipped and against which a claim is made. 

Any recommendations made by Wavetek for use of its products are based upon tests believed to be 
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of 
all other warranties, expressed or implied, and no representative or person is authorized to 
represent or assume for Wavetek any liability in connection with the sale of our products other 
than set forth herein. 
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SAFETY 

This instrument is wired for earth grounding via the facility power wiring. Do not bypass earth 
grounding with two wire extension cords, plug adapters, etc. 

BEFORE PLUGGING IN the instrument, comply with installation instructions. 

MAINTENANCE may require power on with the instrument covers removed. This should be 
done only by qualified personnel aware of the electrical hazards. 

WARNING notes call attention to possible injury or death hazards in subsequent operations. 

CAUTION notes call attention to possible equipment damage in subsequent operations. 




Figure i. Model 802 50 MHz Pulse Generator 
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SECTION 
GENERAL DESCRIPTION 



1.1 THE MODEL 802 

The Model 802 is a 50 MHz general purpose laboratory 
pulse generator. The instrument gives you full control in 
primary pulse triggering and shaping plus simultaneous TTL, 
TTL and sync pulses. The primary pulse output has control- 
lability in rate, width, delay, upper level, lower level and a 
choice of positive, negative or complementary outputs. The 
TTL and TTL are of fixed levels and rise times that are 
standard for use with compatible devices. The primary pulse 
has rise and fall times of 5 ns or less. 

The output is ±10 volts with a 50£2 termination. Upper and 
lower pulse levels are fully adjustable through ±10 volts, a 
20 volt window. Termination may be internal, at the load 
or both. 

Single pulses or pulse pairs may be triggered; pulse width 
may be trigger controlled; continuous pulses may be gated 
for a 'burst' output. 



1.2 SPECIFICATIONS 

1.2.1 Versatility 

Four Simultaneous Pulse Outputs 



Fixed TTL level sync, TTL and TTL outputs, and variable 
amplitude output pulses are available over a 5 Hz (200 ms) 
to 50 MHz (20 ns) frequency range. 

For optimum pulse characteristics from the variable ampli- 
tude pulse output, an internal 50£2 load can be selected via 
a front panel control. 

Operational Modes 

Continuous: Generator oscillates continuously at selected 
frequency. 

Triggered: Generator quiescent until triggered by external 
TTL pulse or front panel control, then generates one pulse. 

Gated: Generator oscillates at the period rate selected by 
the front panel control when gate input is high. Generator 
quiescent when input is low. First cycle is synchronous 
with rising edge of gating signal. 



Double Pulse: Same as continuous, triggered and gated, 
except two pulses for each period. Time to second pulse is 
controlled by delay control. Double pulse at all outputs 
except sync. 

External Width: External signal at trigger input determines 
output pulse width and period as shown. 
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1.2.2 Pulse Outputs 
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Upper and lower pulse levels are independently adjustable. 
Pulse dynamic range is ±10V when load is 50S2 terminated 
and source is not (internal 50£2 off) or vice versa. Maximum 
pulse amplitude is 10V; minimum is 1V. Dynamic range 
and pulse amplitude are decreased by a factor of 2 when 
source and load are 50£2 terminated. Overshoot and ringing 
are less than ±(5% of amplitude setting +100 mV) when ter- 
minated into 50S2 at both load and source. Transition times 
are less than 5 ns. 

Sync, TTL and TTL Pulses 

Sync pulse levels from 50£2; TTL and TTL pulse levels into 
50£2 termination. 
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Delay jitter is less than ±0.1% plus 50 picoseconds. Fixed 
delay is as shown. 



Transition times less than 7 ns into 50S2 termination. 

Normal/Complement Control 

Normal pulse or its complement is selected. The normally 
quiescent and active levels are reversed in complement for- 
mat. This control affects all outputs except sync pulse. 

1 .2.3 Time Domain 

Period 

Period range is from less than 20 ns to greater than 200 ms 
in 7 overlapping ranges. Period jitter is less than ±0.1% plus 
50 picoseconds. 

Width 

Width range is from less than 10 ns to 10 ms in 6 overlapping 
ranges. Maximum duty cycle is 70% for periods to 200 ns, 
decreasing to 50% for 20 ns periods. Width selector switch 
also has a square wave detent and a customer-specified 
detent.* Tj duty cycle is 50 ±4% to 2 /us period, changing 
to 50 ±15% at 20 ns period. Width jitter is less than ±0.1% 
plus 50 picoseconds. Sync pulse duty cycle is 50 ±4% of 
pulse period to 2 (is period, changing to 50 ±15% at 20 ns 
period except in trigger and external width modes, in which 
case it is determined by the trigger signal. 

Delay 

Pulse occurence can be delayed from less than 10 ns to 
10 ms with respect to the sync pulse (not including fixed 
delay). Delay selector switch also has a customer-specified 
detent.* Maximum delay duty cycle is 70% for periods to 
200 ns, decreasing to 30% for 20 ns periods. 
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1 .2.4 I nput Characteristics 

External Trigger 

The circuit receiving the external trigger is TTL compatible. 
Triggering level is fixed at approximately 1;4V. Input im- 
pedance is greater than 500S2 shunted by approximately 
33 pF. Triggering and gating occurs on the rising edge of 
the input signal. 

1.2.5 General 

Environmental 

Specifications apply at 25°C ±5°C after 30 minutes warm- 
up. Instrument will operate from 0°C to 50°C. 

Dimensions 

28.8 cm (1 1 .4 in.) wide; 10.2cm (4 in.) high;29cm (1 1 .4 in.) 
deep. 

Weight 

4.0 kg (8.9 lb) net; 5.4 kg (12 lb) shipping. 

Power 

108 to 132V or 216 to 250V; 50 to 400 Hz; 40 watts 
nominal. 



*Customer-installed capacitor determines detent range. 
1-2 
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SECTION 
INSTALLATION 



2.1 MECHANICAL INSTALLATION 

After unpacking the instrument, visuaiiy inspect aii external 
parts for possible damage to connectors, surface areas, etc. 
If damage is discovered, file a claim with the carrier who 
transported the unit. The shipping container and packing 
material should be saved in case reshipment is required. 

2.2 ELECTRICAL INSTALLATION 

2.2.1 Power Connection 

WARNING 

To preclude injury or death due to shock, the 
third wire earth ground must be continuous to 
the facility power outlet. Before connecting to 
the facility power outlet, examine extension 
cords, autotransformers, etc., between the in- 
strument and the facility power outlet for a 
continuous earth ground path. The earth ground 
path can be identified at the plug on the instru- 
ment power cord; of the three terminals, the 
earth ground terminal is the nonmatching shape, 
usually cylindrical. 

CAUTION 

To prevent damage to the instrument, check for 
proper match of line and instrument voltage 
and proper fuse type and rating. 

NOTE 
Unless otherwise specified at the time of 
purchase, this instrument was shipped from 
the factory with the power transformer con- 
nected for operation on a 108 to 126 Vac line 
supply and with a 0.5 amp fuse. 



Conversion to other input voltages requires a change in rear 
panel fuse-holder voltage card position and fuse according 
to the following table and procedure. 



Card Position 


Input Vac 


Fuse 
(Slow Blow, 3 AG) 


100 


90 to 105 


0.5 amp 


120 


108 to 126 


0.5 amp 


220 


198 to 231 


0.25 amp 


240 


216 to 250 


0.25 amp 



1. Open fuse holder cover door and rotate FUSE PULL 
to left to remove the fuse. 

2. Select operating voltage by orienting the printed 
circuit board to position the desired voltage on the 
top left side. Push the board firmly into its module slot. 

3. Rotate the FUSE PULL back into the normal position 
and insert the correct fuse into the fuse holder. Close 
the cover door. 

4. Connect the ac line cord to the mating connector at 
the rear of the unit and the power source. 

2.2.2 Signal Connections 

Use 3 foot RG58U 50£2 shielded cables equipped with female 
BNC connectors to distribute input and output signals 
when connecting this instrument to associated equipment. 

2.3 ELECTRICAL ACCEPTANCE CHECK 

This checkout procedure verifies the generator operation. If 
a malfunction is found, refer to the Warranty in the front 
of this manual. A 2 channel oscilloscope and 50f2 coax 
cable are needed for this procedure (see figure 2-1). 
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Figure 2-1. Initial Setup 



Preset the pulse generator controls by setting the following 
switches to their white mark: 

PERIOD/RATE 

DELAY 

WIDTH 

Set the PULSE MODE switches OFF except set INT 50J2 
ON. 
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Set the following controls to 12 o'clock: 

PERIOD/RATE VERNIER 
DELAY VERNIER 
WIDTH VERNIER 
LOWER LEVEL 
UPPER LEVEL 

Perform the steps in table 2-1 . Only approximate values are 
required to verify operation. 







802 




OSCILLOSCOPE 




CH 1 






















| 






TRIG 


TRIGGER 




I 


SOURCE 




TRIG 
INPUT 


OUTPUT 




















CH2 

























Figure 2-2. Second Setup 



Table 2-1 . Performance Checkout 



Step 



2 
3 

4 



13 



14 



15 



Control 



POWER 

LOWER LEVEL 
UPPER LEVEL 
UPPER LEVEL 

COMP 
WIDTH 



7 


WIDTH VERNIER 


8 


DELAY 


9 


DELAY VERNIER 


10 


PERIOD/RATE 




VERNIER 


11 


DBL PULSE 


12 


DELAY VERNIER 



Position/Operation 



WIDTH VERNIER 



OUTPUT 



TTLOUT 



ON 

Rotate ccw 

Rotate ccw 

Rotate cw. Make observation; 
then reposition for good display 

ON then OFF 

Rotate ccw, then to 10/isI100/lis 

Rotate ccw, then to 12 o'clock 
Rotate cw to 1 /us I 1 00 fis 
Rotate ccw, then cw 
Rotate cw, then to 12 o'clock 

ON 

Rotate ccw, then cw, but main- 
tain double pulse 

Rotate ccw, then to 12 o'clock, 
but maintain double pulse 

Remove cable; place on TTL con- 
nector 

Remove cable; place on TTL con- 
nector 



Observation 



CH 1 : A near volt dc level. (LEVEL control is not 

calibrated.) 

CH 2: Approximately 2.5 volt pulses. 

Pulse base drops 10V. 

Pulse upper level drops 10V. 

Pulse rises 10V, then rises 10V more while pulling 
the base up 10V. Base rises to 0V. 

Set scope for one or two cycles. Observe the switch- 
ing of duty time from first half cycle to second half 
cycle. 

Pulse width changes. (Use scope X 10 magnification 
to see narrow widths.) 

Pulse width decreases, then increases. 

Pulse delay changes within cycle time. 

Pulse delay moves to left, then right. 

Period increases, then decreases. 

Two pulses instead of one. 

Pulse pairs move closer, then further apart. 



Pulse width of each pulse of pulse pair decreases, 
then increases. 

TTL double pulse output. 



TTL double pulse output complement of previous 
output. 
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Table 2-1. Performance Checkout (Continued) 



Step 


Control 


Position/Operation 


Observation 


16 




Change to setup in figure 2-2; 
trigger with a 10 kHz signal ; 
adjust scope for best display 


One pulse on CH 2; set of pulses on CH 1 . 


17 


WIDTH 


Rotate to 1j 


One pulse on CH 1 ; one pulse on CH 2. 


18 


MAN TRIG 


ON 


Repeated operation makes pulse pair observable. 
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SECTION 
OPERATION 



3.1 CONTROLS AND CONNECTORS 

The generator controls and connections are shown in 
figure 3-1 and keyed to the following descriptions. 

(?) PERIOD/RATE Switch - Selects one of seven ranges 
of pulse period calibrated in seconds and hertz. The 
TRIG detent holds the output at the inactive level 
until a TTL level trigger signal is applied at the TRIG 
GATE INPUT BNC. On the input rising edge, one 
pulse, or one double pulse, is output. The MAN TRIG 
detent is as the TRIG detent, except pressing the 
MAN TRIG switch generates the output. 

NOTE 
For continuous mode operation, low input or 
50SI termination to the TRIG GA TE INPUT BNC 
must be removed. 



VERNIER Control — Varies the pulse period within 
the range selected by the outer knob. Clockwise in- 
creases the pulse period and decreases frequency. 

(2) DELAY Switch — Selects one of seven ranges of 
pulse delay or time-to-second-pulse of double pulses, 
depending on DBL PULSE switch setting. OFF posi- 
tion of DELAY switch ensures minimum delay. The 
detent marked "C" is for customer selected range. 

VERNIER Control - Varies the delay time within 
the range selected by the outer knob. Clockwise in- 
creases the delay. 

(3) WIDTH Switch — Selects one of seven ranges of pulse 
width or an approximate 50% duty cycle. The detent 
marked "C" is for customer selected range. 




Figure 3-1. Controls and Connections 
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VERNIER Control - Varies the pulse width within 
the range selected by the outer knob except in Ti . 

(7) MAN TRIG Switch - Triggers the generator one 
time when pressed. Output depends on the mode 

selected. 

DBL PULSE Switch - When ON, a double pulse 
occurs in each period. Time to leading edge of second 
pulse is controlled by the DE LAY setting. When OFF, 
one pulse occurs in each period. 

COMP Switch - Selects a normal pulse when OFF 
or its complement when ON, which swaps the active 
and quiescent levels. Affects all outputs, except 
SYNC. 

INT 50S2 Switch - When ON, the output current 
source is 50S2 terminated internally. When OFF, the 
current source has greater than 1 k£2 impedance. 

(D LOWER LEVEL Control - Outer knob sets the 
lower level of the OUTPUT pulse, which may be 
varied from -10 to +10 volts into a single 50£2 ter- 
mination or —5 to +5 volts into a double 50£2 ter- 
mination. Maximum pulse heights are 10 and 5 volts, 
respectively. 

UPPER LEVEL Control - Inner knob sets the upper 
level of the OUTPUT pulse. Upper level range is 
identical to that stated for the lower level. 

(6) OUTPUT Connector — The main output of the gen- 
erator. Pulses from this output may be controlled in 
level as well as frequency and width. 

(7) TTL OUT Connector — An output with a transistor- 
transistor-logic level pulse whose occurrence and 
duration are controllable. Normal pulse level is <0.4V 
quiescent, > 2.4V active into a 50J2 termination. 
Levels are reversed for the complement pulse. 

(D TTL OUT Connector - An output like the TTL 
output Qf) except active and quiescent levels are 
reversed. 

(?) SYNC OUT Connector - A TTL level output from 
a 50J2 source. Square wave in all modes except ex- 
ternal width and external trigger modes, in which 
pulse width is determined by trigger pulse width. 

(19) TRIG GATE INPUT Connector - Accepts an ex- 
ternal TTL level signal to trigger or gate the genera- 
tor. Triggers on rising edge of input. Gates off when 
level is at a TTL low level, 



(11) POWER Switch - Pulse generator on/off switch fea- 
tures red power-on indicator light and black/white 
changing switch surface for off/on indication. 

3.2 NOTES ON OPERATION 

3.2.1 Modes 

The following modes of operation are available and selectable 
as described herein. 

Continuous — For a continuous stream of pulses, the 
PERIOD switch must be in any position except TRIG or 
MAN TRIG and the TRIG GATE INPUT BNC must be free 
of input signals and 50S2 terminations. 

Triggered — For a pulse, or pulse pair, triggered by an exter- 
nal signal, the PERIOD switch must be set to TRIG and a 
TTL level square pulse must be present at the TRIG GATE 
INPUT. Triggering occurs on the trigger pulse rising edge. 

Manually Triggered - For a pulse, or pulse pair, triggered 
by the MAN TRIG switch, the PERIOD switch must be set 
to MAN TRIG. 

Gated — For continuous pulses for the duration of a gate 
signal, the PERIOD switch must be in any position except 
TRIG or MAN TRIG and a TTL level square pulse must be 
input to the TRIG GATE INPUT BNC. For manual gating, 
place a 50S2 termination on the TRIG GATE INPUT BNC 
to disable the generator output. Push the MAN TRIG switch 
to gate an output. 

External Width — For pulses whose widths are determined 
by an external signal, the PERIOD switch must be set to 
TRIG and the WIDTH switch must be set to Tj . 

3.2.2 White Marks 

When first becoming familiar with the 802, the white mark 
settings are handy. The white mark settings for the front 
panel switches will always give a 50 to 500 kHz sync signal 
when power is on. The same settings will give 50% duty 
cycle TTL, TTL and output pulses; the LOWER LEVEL/ 
UPPER LEVEL control may need adjusting to observe the 
output on an oscilloscope. Once the output is observed, 
each control can be adjusted and observed until the desired 
result is obtained. 

3.2.3 Pulse Width and Delay 

Narrow duty cycle pulses require a normal output (COMP 
OFF) while greater than 70% duty cycle pulses require the 
COMP ON setting to allow the width circuitry sufficient 
recovery time. When using DELAY time, ensure that delay 
< 70% of PERIOD and width < 70% of PERIOD 
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Figure 3-2. Pulse Parameters 
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Figure 3-3. Placement of Customer Option Capacitors 



The Tj width setting gives a 50% duty cycle in continuous 
mode, when TRIG or MAN TRIG is selected on the PERIOD 
switch, the pulse width is determined by the trigger signal 
width. This is external width mode of operation. 

Table 3-1. Capacitance and Range 



Delay or Width Range 


Capacitance 


10 ns- 100 ns 


None 


100 ns- 1 us 


2000 pF 


1 us - 10 /us 


0.02 uF 


10jus- 100 ms 


0.2 mF 


0.1 ms- 1 ms 


2.0 mF 


1 ms- 10 ms 


20juF 


10 ms- 100 ms 


200 juF 


0.1s- Is 


2000 /iF 



The unmarked detent on the DELAY switch and WIDTH 
switch can be any desired range by placing appropriate capa- 
citors on the circuit board, as shown in figure 3-3. Refer to 
table 3-1 for typical capacitance and range. 



3.2.4 Output Terminations 

Only 50S2 RG58U cables should be used to connect the 802 
to the circuit under test. Either the INT 50S2 should be ON 
or a 50J2 2W load should be used at the circuit end of the 
cable. For best pulse fidelity, a 50£2 load at both the source 
and the load is required. 

As shown in figure 3-4, the combinations of load and source 
impedances determine the output pulse amplitude range 
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*1 kftis the unterminated source impedance of the OUTPUT. 
Figure 3-4. Load and Source Terminations 

and the dynamic range. As shown, when a greater than 5V 
pulse is desired, only one 50S2 termination can be used, 
and the placement of the termination can optimize the pulse 
purity. In this case, the capacitance of the circuit being 
driven must be considered. For capacitive loads greater than 
20 pF, reflections on the line are most effectively absorbed 
by the 50ft termination at the 802 (INT 50ft switch ON). 
For capacitive loads less than 20 pF, the 50ft termination 
should be placed at the load side of the line. When a less 
than 5V pulse is required, a 50ft termination at each end of 
the line is recommended for optimum pulse purity. 

The 50ft terminations should always be used on the SYNC, 
TTL and TTL outputs. 

3.2.5 Duty Cycle 

Always use the lowest range possible for both delay and 
width functions. This will reduce the recovery time of the 
circuit one-shots and extend the maximum duty cycle of 
the 802 to its fullest capability. 

3.2.6 Output Mixing 

By triggering a second 802 from the sync output of the first 
802 and then mixing their outputs in a common load, three 
level signals can be created, as shown in figure 3-5. 
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Figure 3-5. Output Mixing 



3.2.7 Precise Output Levels 

Many times when testing a circuit, it is desirable to lock the 
output of the generator at either the high or low level. A 
precise measurement of this level may then be obtained 

To lock the output at high or low level, select EXT TRIG 
and 1) with no TRIG GATE INPUT. Use the COMP 
ON/OFF switch to select high and low level outputs. 

3.2.8 Fixed Delay 

A fixed delay of 20 ns has been incorporated within the 
802 to ensure that the leading edge is visible on the scope. 
If this delay is not desired, simply increase the length of the 
sync cable coax at the rate of 1 .5 ns/ft to obtain the desired 
result. 

3.2.9 Two Phase Clocking 

If a secondary 802 is triggered by the sync out from the 
primary 802, a two phase nonoverlapped clock source can 
be obtained as shown in figure 3-6. 
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Figure 3-6. Two Phase Clock Generation 
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3.2.10 Rise Time Measurements 

When measuring rise time in a linear device under test, the 
error induced by the rise time of the testing system must be 
considered. For example, when observing the 802 rise time 
on an oscilloscope, 802 rise time is 



t 2 = t? 

observed scope 



+ t, 



802 



l 802 



observed 



scope 



That is, the observed rise time must be corrected for by the 
inherent oscilloscope rise time to determine the actual 802 
rise time. Extending the method to include a circuit under 
test will determine circuit under test rise time: 



t 2 = t2 + t2 j- tl 

observed l 802 scope c.u.t. 



c.u.t. 



observed 



L 802 



- tL 



scope 



3.3 OPERATION 

In the following descriptions of operation, observe the pulse 
on an oscilloscope. In continuous mode, trigger oscilloscope 
on SYNC OUT. In all other modes, trigger on the trigger 
signal. (See figure 3-2 for pulse parameters.) 

Observe the following constraints: 

Delay < 70% of period. 
Width < 70% of period. 



3.3.1 Continuous Pulses 

Set the controls (and connectors) as follows: 

Control Operation 

TRIG GATE INPUT No signal present 
Connector 

INT 50ft Switch ON 

PERIOD Switch Desired range setting 

Other Controls Set as desired 
3-6 



3.3.2 Wide Duty Cycle Pulses 

For wider pulses than those that can be normally obtained, 
set up for a pulse with the complemented width, then press 
the COMP pulse switch ON. For example, if a 95 ns pulse 
with a 125 ns repetition rate is desired: 

125 ns -95 ns = 30 ns 

Set up for a 30 ns pulse, then press the COMP switch ON. 
(See figure 3-7.) 
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Figure 3-7. Greater Than 70% Duty Cycle Pulse 



3.3.3 Externally Triggered Pulses 

Set controls (and connectors) as follows: 

Control Operation 

PERIOD Switch TRIG 

TRIG/GATE INPUT Apply TTL rectangular pulse 
Connector 

INT 50ft Switch ON 

WIDTH Switch Set to range desired (but not Ti 

Other Controls Set as desired. 

3.3.4 Manually Triggered Pulses 

Set controls (and connectors) as follows: 



Control 


Operation 


PERIOD Switch 


MAN TRIG 


INT 50ft Switch 


ON 



Control 

WIDTH Switch 
MAN TRIG 
Other Controls 
3.3.5 Gated Pulses 



Operation 

Set to range desired (but not u 
Push to trigger 
Set as desired 



3.3.7 Double Pulses 

For double pulses in any mode, additionally set controls as 
follows: 



Set up as in paragraph 3.3.1, except set the width of the 
TRIG GATE INPUT pulse to allow the desired number of 
output pulses. 

3.3.6 Pulses With Width Controlled Externally 

Set up as in paragraph 3.3 .3, except set WIDTH switch to Hj . 



Control 

DBL PULSE 
DELAY 



Operation 

ON 

Set for desired time between start 
of first pulse and second pulse of 
pulse pairs. (Since the same one-shot 
forms both pulses, a minimum re- 
covery time is necessary.) 
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Figure 4-1. Overall Block Diagram 
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SECTION 
CIRCUIT DESCRIPTION 



4.1 OVERALL BLOCK DIAGRAM 



4.3 TRIGGER/GATE CIRCUIT 



The Model 802 is made up of eight major circuit blocks: 
trigger/gate circuit, period oscillator, sync amplifier, delay 
one shot, width one shot, TTL buffer amplifier, output 
amplifier, and a power supply. (See figure 4-1 .) 

All the circuitry is on one PC board with a combination of 
ECL logic gates and discrete semiconductor devices. The 
ECL logic, in addition to making up individual circuit blocks, 
serves as a signal coupling medium between the blocks. The 
signal path changes depending on the mode selected. 

4.2 PERIOD OSCILLATOR 

A simplified diagram of the period oscillator, an ECL multi- 
vibrator, appears in figure 4-2. 
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Figure 4-2. Simplified Diagram of the Period Oscillator 

The RC time constant determines the charge and discharge 
rates for capacitor C and, therefore, the frequency of opera- 
tion. 



Positive feedback via the path through C results in a stable 
oscillator. Varying resistor R changes the frequency over a 
10:1 range. Note that since the charging and discharging 
current are equal but opposite, the resulting waveform has a 
50% duty cycle. 

The oscillator may be gated via the trig/gate input. Whenever 
this input is high, it forces output D low and stops the oscil- 
lator. The oscillator starts synchronously when the input 
goes low. 



The trigger circuit consists of an ECL gate connected to 
provide positive feedback which forms a Schmitt trigger. 
An input divider adjusts the trigger level to approximately 
+1.4V. This makes the input compatible with TTL logic. 
Triggering always occurs on the positive edge and the source 
can be either external or internal via the manual trigger 
switch. 

The output of the trigger circuit is always connected to the 
oscillator. Gating occurs automatically. Whenever the input 
to the trigger circuit is 1 .4V, it forces the trig/gate input of 
the oscillator high (figure 4-2) and stops the oscillator. 

When the trigger mode is selected, node A of the oscillator 
is pulled low via diode CR. The IC now acts as an inverter 
to the trig/gate input and passes the signal on to the delay 
one shot. 



4.4 SYNC CIRCUIT 

The sync circuit acts as a buffer amplifier between the oscil- 
lator and the external equipment. It provides a TTL output 
level from a 50£2 source. The output from the sync circuit 
is an approximate square wave at the oscillator frequency. 

When gating the generator, the sync signal should be taken 
from the gating source rather than the 802. 



4.5 DELAY CIRCUIT 

The delay one shot allows an adjustable time between the 
sync output and the leading edge of the final output pulse. 
The delay circuit consists of an ECL gate and discrete circuit 
one shot multivibrator. When the delay circuit is triggered 
by the oscillator, a timing capacitor is discharged by a con- 
stant current source until a threshold point is reached. The 
circuit then resets by rapidly recharging the timingcapacitor. 
The output pulse from the ECL gate has a width propor- 
tional to the timing capacitor value and the magnitude of 
the current source. The pulse width is independent of the 
triggering rate as long as it is less than 70% of the trigger 
period. 
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4.6 WIDTH CIRCUIT 

The width one shot determines the width of the output 
pulse. The width circuit, triggered by the trailing edge of 
the delay one shot, is identical in operation to the delay cir- 
cuit. In the double pulse mode it is triggered on the leading 
and trailing edges of the delay one shot pulse. When the 
mode is selected, the delay and width one shots are disabled 
and the oscillator square wave passes through them to the 
output amplifier. An exclusive OR gate allows either phase 
of the width one shot output to be selected as the signal to 
drive the output amplifier. 

4.7 TTL BUFFER AMPLIFIER 

The output of the width one shot drives a current mode 
switch, the TTL buffer amplifier, in addition to the output 
amplifier. This switch is designed to drive TTL level signals 
into 5012 loads. Both signal phases, TTL and TTL, are avail- 
able simultaneously. 

4.8 OUTPUT AMPLIFIER 

The output amplifier (figure 4-1) establishes the pulse lower 
level by passing a constant current through the 50J2 load. 
The current is provided by a voltage controlled current 
source programmed by the lower level control potentio- 
meter. A current pulse of the proper amplitude is now added 
at node A to this base line for the duration of the width 
one shot time. The amplitude of the current pulse is equal 
to the difference between the upper and lower level controls 
(U - L). The upper level will be (U - L) + L = U at the 
output. 



In order to generate a current pulse, the width one shot 
drives a current mode switch via a driving amplifier. The 
current mode switch connects a current source to the load 
whenever the output of the width one shot is high. The cur- 
rent source is voltage controlled and its output is equal to 
the difference between the upper and lower level controls 
(U-L). 

The output of the driving amplifier varies in amplitude 
directly with the output level programmed by the level con- 
trols. This prevents overdriving the current mode switch 
and distorting the output at low levels. 

Note that changing the lower level control will change both 
the base line and the current pulse amplitude which will 
cause the upper level to remain fixed. That is (U - L) + L = U, 
regardless of the value of L. 

The internal 50J2 load may be switched in or out depending 
on the application. 



4.9 POWER SUPPLY 

The power supply converts the line voltage to four regu- 
lated dc voltages which power all the other circuit blocks. 



4.10 MODES OF OPERATION 

The major circuit block connections depend on the mode 
of operation selected. Block diagrams of the major modes 
and key waveforms are shown in figures 4-3 through 4-8. 
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Figure 4-3. Continuous Mode 
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Figure 4-4. Trigger Mode 
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Figure 4-5. Gate Mode 
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Figure 4-6. External Width Mode 
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Figure 4-7. Continuous Square Wave Mode 
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Figure 5-1. Calibration Points 
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SECTION 
CALIBRATION 



5.1 FACTORY REPAIR 

Wavetek maintains a factory repair department for those 
custormers not possessing the necessary personnel or test 
equipment to maintain the instrument. If an instrument is 
returned to the factory for calibration or repair, a detailed 
description of the specific problem should be attached to 
minimize turnaround time. 

5.2 REQUIRED TEST EQUIPMENT 

Voltmeter .... Millivolt dc measurement (0.1% accuracy) 

Oscilloscope, Dual Channel 500 MHz bandwidth 

Oscilloscope, Sampling 1 GHz bandwidth 

Counter 55.0 MHz {0.01% accuracy) 

50£2 Feedthru ±0.1% accuracy, 2W (3 ea) 

10X 50S2 Feedthru Attenuator ±0.1% accuracy, 2W 

Function Generator 5 kHz \ , 4V p-p 

RG58U Coax Cable 3 ft length BNC male contacts 

BNC Tee 1 male, 2 female connectors 

5.3 REMOVING GENERATOR COVERS 

1. Invert the instrument and remove the four screws in 
the cover. 

2. Turn the instrument upright, remove the top cover, 
and remove the four screws securing the bottom cover. 

3. Replace the cover and turn the instrument upside 
down. 



NOTE 
Remove the cover only when it is necessary to 
make adjustments or measurements. 

5.4 CALIBRATION 

After referring to the following preliminary data, perform 
calibration, as necessary, per table 5-1. If performing partial 
calibration, check previous settings and adjustments for 
applicability. See figure 5-1 for calibration point location, 
location. 

1. Unless otherwise noted, all measurements made at the 
TTL, TTL or OUTPUT connectors must be terminated 
intoa50n<±0.1%) load. 

2. Start the calibration by connecting the unit to an ac 
source and setting the front panel switches as follows: 

PERIOD 200nsi 2pts 

PERIOD VERNIER Full cw 

PULSE MODE OFF 

DELAY OFF 

WIDTH Tj 

LOWER LEVEL -10V 

UPPER LEVEL +10V 

3. Allow the unit to warm up at least 30 minutes for 
final calibration. Keep the instrument covers on to 
maintain heat. Remove covers only to make adjust- 
ments or measurements. 



Table 5-1. Calibration Chart 



Step 


Check 


Tester 


Cal 
Points 


Control 
Settings 


Adjust 


Desired 
Results 


Remarks 


1 


Power 
Supply 


DVM 


- 


- 


R1 


+25V±0.10V 




2 


- 


- 


R7 


+ 18V+0.05V 




3 


- 


- 


R2 


-18V±0.05V 




4 


- 


- 


R3 


+5.2V ±0.05V 
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Table 5-1. Calibration Chart (Continued) 



Step 


Check 


Tester 


Cal 
Points 


Control 
Settings 


Adjust 


Desired 
Results 


Remarks 


5 


Duty Cycle 


Scope 


TTL 


R157: Fullcw 


R18 


50% duty cycle ±0.5% 




6 


PERIOD: 20 nsl 200 ms 
PERIOD VERNIER: Full 
ccw 


C27 


51 MHz (19.6 ns) 




7 


Output 
Amplifier 


DVM 


OUTPUT 


PERIOD: TRIG 
COMP: ON 

LOWER LEVEL: Full cw, 
then full ccw 


R101 


Equal cw & ccw voltage 




8 


LOWER LEVEL: Full cw 


R97 


+10.5V±0.05V 


Repeat steps 7 and 
once. 


9 


LOWER LEVEL: 0V on 
DVM 






Loosen and realign 
LOWER LEVEL 
knob at 0V, if 
necessary. 


10 


UPPER LEVEL: Fullcw 
COMP: OFF 


R107 


+10.5V ±0.05V 




11 


UPPER LEVEL: 0V on 
DVM 






Loosen and realign 
UPPER LEVEL 
knob at 0V, if 
necessary. Make 
sure mechanical 
interlock on knob 
is engaged. 


12 


TP1 


UPPER LEVEL: Full cw 


R110 


-0.6V ±0.05V 




13 


Overshoot 
& Ringing 


Scope 


OUTPUT 


INT 50ft: ON 
LOWER LEVEL: 0V 


R124 
C56 


Minimum overshoot 
& ringing 




14 




UPPER LEVEL: +0.5V 


R133 


Minimum ringing 


Repeat steps 13 
and 14 once. 


15 


Overshoot 
& Rise 
Time 


UPPER LEVEL: Fullcw 
LOWER LEVEL: Make a 
+5V pulse 


R157 


Minimum overshoot 


Maintain > 5.1V 
pulse and < 5 ns 
rise time. A slight 
readjustment of 
R110may be 
necessary. 
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TROUBLESHOOTING 



6.1 INTRODUCTION 

This section is organized as follows: 

Safety 

Circuit Board Access 

Basic Techniques 

Troubleshooting Individual Components 

Flow Charts 

Refer to paragraph 5.2 for required test equipment. 

NOTE 

Wavetek maintains a factory repair department 
for those customers not possessing the necessary 
personnel or test equipment to maintain the 
instrument. If an instrument is returned to the 
factory for calibration or repair, a detailed des- 
cription of the specific problem should be at- 
tached to minimize turnaround time. 

6.2 SAFETY 

6.2.1 Precautions 

Refer all servicing and calibration to a qualified electronic 
technician. 



the instrument front panel metal is less than one ohm. Press 
the power switch on an measure the resistance between the 
instrument front panel metal and each of the power cord's 
two matching terminals. Resistance to each terminal should 
be greater than two megohms. Check the fuse for proper 
type and value. Remove the instrument covers and inspect 
the power supply and circuit boards for evidence of over- 
heating or arcing. Check lines and cables for good physical 
connections. Correct any discrepancies detected. 

6.3 CIRCUIT BOARD ACCESS 

Remove the top cover (paragraph 5.3) for access to the 
circuit board. Remove the four screws securing the board to 
the bottom cover for access to the bottom of the board. 

64 BASIC TECHNIQUES 

Troubleshooting requires no special technique. Listed below 
are a few reminders of basic electronic fault isolation. 

1. Check control settings carefully. Many times a seem- 
ingly malfunction is an incorrect control setting, or a 
knob that has loosened on its shaft. 

2. Check associated equipment connections. Make sure 
that all connections are securely connected to the 
correct connector. 



Always disconnect the power cord when working on this 
instrument, unless electrical measurements are being taken. 
Never attempt to isolate the safety ground lug of the power 
cord. 

Be sure that the fuse rating is correct and that the line 
voltage selector card is set to the proper range (refer to 
section 2). 

Line voltage is present on the circuit board of the ac power 
connector, even when the power switch is off. This voltage 
is only accessible if the shield is removed from the ac power 
connector. 

6.2.2 Safety Check 

Disconnect the power cord from facility power and check 
that the resistance from the cord earth ground terminal to 



Perform the calibration procedure. Many out-of-speci- 
fication indications can be corrected by performing 
specific calibration procedures. 

Visually check the interior of the instrument. Look 
for such indications as broken wires, charred compo- 
nents and loose leads. 

Try to isolate the problem to a specific circuit by 
checking generator operation in all modes and refer- 
ring to the block diagrams for each mode (see fig- 
ures 4-3 thru 4-8). After the problem has been isolated 
to a specific stage, check the dc operating voltages at 
the pins of all solid state devices within that stage. 

Check the associated passive elements with a high 
impedance ohmmeter (instrument unplugged) before 
replacing a suspected semiconductor device. 
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6.5 TROUBLESHOOTING INDIVIDUAL COMPONENTS 

6.5.1 Transistor 

A transistor is defective if more than one volt is measured 
across its base emitter junction in the forward direction. 

A transistor when used as a switch may have a few volts 
reverse bias voltage base to emitter. 

If the collector and emitter voltages are the same, but the 
base emitter voltage is less than 500 mV forward voltage (or 
reversed bias), the transistor is defective. 

A transistor is defective if its base current is larger than 10% 
of its emitter current (calculate currents from voltage across 
the base and emitter series resistors). 

6.5.2 Diode 

A diode is defective if there is greater than 1 volt (typically 
0.7 volts) forward voltage across it (except Zener and LED). 

6.5.3 Operational Amplifier 

The "+" and "-" inputs of an operational amplifier wiil 
have less than 15 mV voltage difference when operating 
under normal conditions. 

If the output voltage stays at maximum positive, "+" input 
voltage should be more positive than "-" input voltage, or 
vice versa; otherwise, the operational amplifier is defective. 

6.5.4 FET Transistor 

No gate current should be drawn by the gate of an FET 
transistor. If so, the transistor is defective. 

The gate-to-source voltage is always reverse biased under a 
normal operating condition; e.g., the source voltage is more 
positive than the gate voltage for 2N5485, and the source 
voltage is more negative than gate voltage for a 2N5462. 
Otherwise, the FET is defective. 

6.5.5 MOSFET Transistor 

For MOSFET's such as the SD214 or SD215, a positive gate 
source voltage causes the device to conduct drain current. 
Zero volts or a negative voltage cause the device to pinch off. 
A MOSFET transistor can be damaged by a static charge 



buildup when out of the circuit. Keep MOSFET leads 
shorted together until soldered in the circuit board. 

6.5.6 Capacitor 

Shorted capacitors have zero volts across their terminals. 

An unopened capacitor can be located (but not always) by 
using a good capacitor connected in parallel with the capa- 
citor under test and observing the resulting effect. 

6.5.7 ECL Gate 

The emitter coupled logic using NOR logic is: 



Inputs 


NOR 
Output 


Exclusive OR 
Output 


A B 


C = A + B 




C = A© B 





1 


1 


1 








1 








1 1 





1 



The levels are: 

"0" = +3.4V±0.1V 
"1" = +4.3V±0.1V 

Never short the output of an ECL gate to ground; this will 
damage the output transistor in the gate. Any input may be 
pulled high, even when driven by an output of another gate, 
by connecting a diode between the input and the +5.2V 
supply (anode to supply). 

6.6 FLOWCHARTS 

The flow charts (see figures 6-1 thru 6-6) help isolate any 
malfunction to a specific stage. If you already know the 
specific circuit block at fault, go directly to that block in 
the flow chart. If a problem cannot be isolated to a portion 
of a flow chart, then followthe flow chart from the beginning. 

If the problem cannot be located, return the instrument to 
the factory for servicing, with a description of the failure. 

Before performing flow chart troubleshooting, set the front 
panel controls as follows: 
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PERIOD 2 jus I 20 ^s 

PERIOD VERNIER 12 o'clock 

DELAY 10 ns i 100 ns 
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WIDTH 100 ns I 1 /us 
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LOWER LEVEL -10V 
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DBL PULSE OFF 
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Connect both the sync and the output BNC's to an oscillo- 
scope with 3 foot 50£2 cables terminated with 50J2 feed- 
through s. 

When troubleshooting the output amplifier, the flow chart 
in figure 6-6 shouid be followed, in addition, tabies 6-1 and 
6-2 provide additional guidance as to what voltages exist at 
the semiconductor devices and how they should vary with 
the output level controls. 



Table 6-1 . Level Control Dependent Voltages 
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+3.6 





+25 



6-3 



Table 6-2. Transistor Voltages 
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These voltages apply with the controls set as follows. 
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Figure 6-1. Power Supply Troubleshooting 
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Figure 6-2. Trigger Circuit Troubleshooting 
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Figure 6-3. Oscillator Troubleshooting 
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Figure 6-4. Delay Circuit Troubleshooting 
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Figure 6-5. Width Circuit Troubleshooting 
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Figure 6-6. Output Amplifier Troubleshooting 
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Figure 6-6. Output Amplifier Troubleshooting (Continued) 
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SECTION 
PARTS AND SCHEMATICS 



7.1 DRAWINGS 



7.3 ADDENDA 



The following assembly drawings, parts lists and schematics 
are in the arrangement shown beiow. 

7.2 ORDERING PARTS 

When ordering spare parts, please specify part number, 
circuit reference, board, serial number of unit and the 
function performed. 



Under Wavetek's product improvement program, the latest 
electronic designs and circuits are incorporated into each 
Wavetek instrument as quickly as development and testing 
permit. Because of the time needed to compose and print 
instruction manuals, it is not always possible to include the 
most recent changes in the initial printing. Whenever this 
occurs, addendum pages are prepared to summarize the 
changes made and are inserted immediately inside the cover. 



Drawing 

Instrument Schematic 
Chassis Assembly 
Chassis Parts List 



Drawing No. 

0004-00-0119 
0102-00-0631 
1101-00-0631 



Drawing 

Main Board Assembly 
Main Board Schematic 
Main Board Parts List 



Drawing No. 

0101-00-0630 
0103-00-0630 
1100-00-0630 
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BLK Ell 




J] BLKEI2 



BLK E IS 



ALL WAFERS 
/47 -400 



Sr^ ^-ADDED 
9 POS. STOP 

P/N:S/04-99-0029 




Or- — ^ FIXED 
SFVS>. STOP 

P/N: SI04- 99- 00*2 

swz 



Qr^- FIXED 
SFOS. STOP 
P/N: S/04-99-OO4-Z 



SEE DETAIL 
BELOW 



5W4 



B 



, +18 V 
22 'GAUGE. WUL 
A/ IRE {-lev 



■RED 




DETENTS SHOWN FROM 
FRONT VIEW IN FULL COUNTER. 
CLOCKWISE POSITION 



REF. P/N4&00-2I-050I 

R85 



MOUNTING BRACKET 
(£EF. f¥N I400-00-6&Z3) 

INSTALL AFTER WAVE 
SOLDER 



A/0.Z-5<bxS/Hb" PH.SCREW WITH 
MIN. INT. TOOTH LOCK WASHER 
RNDNUr(Z') 



3/a"PNL NUT AND INT. 
TOOTH LOCK WASHER 




NOTE: UNLESS OTHERWISE SPECIFIED 



D. COOPER 



DATE 

-771 



VS./?? 



RELEASE APPROV 
Rots COMORO 



'!&/. 



TOLERANCE UNLESS 

OTHERWISE SPECIFIED 
XXX -010 ANGLES M 

.XX :.g30 



DO NOT SCALE DWG 
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BY [ DATE I APP 



THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TD 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



REFERENCE DES1SN4T0RS 


PART DESCRIPTION 


ORIG-MFGR-PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


NONE 


ASSY DRUG MAIN60ARD 


0101-00-0650 


WVTK 


0101-00-0610 




NONE 


SCHEMATIC MMN80ARD 


0103-00-0630 


kVTK 


0105-00-0630 




NONE 


BRACKET 


1100-00-6923 


*VTK 


UOO-00-6923 




C55 


CAP.CER.10PF.1KV 


DD-1P0 


CRL 


1500-01-0011 




CUO CM CIS C»3 C«« 
CIS C6U C65 C6& C68 
C69 


CAP.CER..01MF.50V 


CK-103 


CRL 


1500-01-0310 


11 


CIJ CO C67 C7 


CAP,CER..1MF,50V 


CK-100 


CRL 


1500-01-0110 


U 


Cl« CIS. C17 CIS Cl« 
C06 C57 C56 Co Cod 
C62 C70 C71 C72 C73 
C8 C9 


CaP,CER. . tMF,20f 


UK?o-inu 


A«C0 


1500-01-0*113 


17 


CJ9 C30 C38 C5<! 


CAP.CER. 15PF. 1KV 


00-150 


CRL 


1500-01-5011 


« 


C31 C07 C59 


CAP.CER, 22PF, 1*V 


DD-220 


C*L 


1500-02-2011 


3 


CJO 


CAP,CER.33PF,1KV 


DD-330 


C«L 


1500-03-301 1 


1 


C?8 


CAP,CER,17PF, 1KV 


DD-£J70 


CRL 


1500-01-7011 


1 


CJ6 C5« 


CAP, MICA, 20Q0PF, 500V 


DMJ9-202J 


AkCO 


1500-1?- 090 


^ 


C?6 


CAP, **ICA,330PF, 500V 


DM15-331J 


Af-CO 


150D-13-3100 


l 


CJ7 C«8 


CAP,MICA.75PF,500V 


DM15-750J 


ARCO 


1500-17-5000 


2 


C5 


CAP, ELECT. 1000MF,3SV 


39U10BG035GL6 


S^hAG 


1500-31-021? 


1 
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VWVETEK 

PARTS LIST 


PCA * 


AIMBOARD 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


0RIG-MFGR-PAPT-N0 


MFGR 


»"AVETE« MO. 


OTY/PT 


NONE 


TERM 


?01 0R1 


USEC0 


2100-05-001 1 


1 


NONE 


HEAT SINK 


NF-207 


MKE 


28OO-11-O001 


a 


NONE 


TRANSIPAD 


10I?3tV 


METHS 


?800-H-0003 


l 


NONE 


TRANSIPAD 


10160 


METRS 


2800-11-OOOU 


« 


NONE 


HEATSINK 


NF-?Q9 


WAKE 


2HOQ-11-0008 


5 


NONE 


HfATSINK 


203 CP: 


HAKE 


2800-11-0009 


* 


NONE 


FERRITE SEA0 


56-590-65/36 


FEPWX 


3100-00-0001 


9 


NONE 


9ALUN CORE 


?873OO09O2 


FARIT 


3100-00-000? 


1 


Rl?1 R3 


POT, TRIM. 100 


91AR100 


eECK 


1600-01-0103 


2 


R110 «? R7 


POT, TRIM, IK 


91 AR1 K 


b>ECK 


£1600-01-0?09 




R16 


POT, TRIM. 10OK 


91 API 0OK 


BfcCx 


SJ6OQ-01-0102 




R157 


POT. TRIM, 20 


91 AR20 


BECK 


1600-02-0000 




Rl R107 R133 


POT, TRIM, 200 


91 AR200 


*ECK 


1600-02-QlOl 




R101 


POT, TRIM, 5K 


91 AR?f 


BECK 


1600-02-0201 




R97 


POT, TRIM, ?0K 


91 AR2CH 


BECK 


1600-02-0301 




R85 


POT. DUAL, 10K 


1P-J997 


CTS 


1600-21-0301 




R?5 


POT.CONT, 10K 


£1609-71-0309 


«VTK 


1609-71-0309 




WAVETEK 
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TITLE 

PCfi MAINBOARO 
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REV 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


ORIG-MFGR-PAHT-UO 


MFGR 


HAVETEK NO. 


CITY/PT 


R103 


RES.MF, 1/8*. IX, 1.5K 


PN55D-1501F 


TffV. 


11701-03-1501 


1 


R131 R135 RU7 H 151 
R151 R155 R159 Rl 72 
R70 R8S 


RES.MF, 1/8W. IX, 15 


PN55C-15P0F 


]Vtfi 


U701-03-1509 


10 


R112 R115 


RES.MF, l/8w. 1 X, 1 .78K 


RN55D-17B1F 


TPW 


y701-03-1781 


? 


R77 


RES.MF, 1/8W, 11,18? 


RN550-lt20F 


TPft 


U701-03-1820 


1 


RIO 


RES.MF. 1/8*. 1*. l.RfaK 


RN550-19blF 


TKf. 


U701-03-19fcl 


1 


R130 R?3 S82 P83 


RES,wF,l/ew.U,200 


R*55O-?00GF 


Mif 


0701-03-2000 


» 


R5 R8 R91 


RES.MF, 1/8*. IX, ?K 


RIV55D-2001F 


TR« 


470I-03-?001 


3 


R100 R102 R96 «<*9 


RES,MF,|/flri,lX,21.5K 


MN : 55D-?35?F 


IRK 


iJ701-03-?15? 


« 


P67 R8B 


RES.MF. 1/8*. 1X,??1K 


PN55D-2213F 


TW* 


U701-03-??13 


2 


Rl?3 R127 


RES,MF,i/8*.lX,2iW 


P\55D-2U90F 


TkK- 


tl701-03-?"90 


i 


R79 


RES,MF, \/>i*i. 1X,?71 


«M55i)-?7i.DF 


TPr. 


O701-03-?7un 


1 


R132T R22 R28 P33 R3e> 
R37 H19 R56 R57 


RES.MF, i/dM.U, 316 


RK55U-31*>0F 


T^ft 


iJ70]-03-3160 


" 


RU 


RES.MF, 1/8M.1X, 3. 16K 


^N550-3161F 


lw* 


a701-u3-3161 


1 


hi? R6S p?6 


KES>F,l/Bw.lX,332 


«N55n-33?nF 


1R» 


it7O1-03-33?0 


3 


R13 «61 


RES,MF,l/Brt.lX,3.32K 


wn550-33?1F 


TR^. 


a701-03-33?l 


2 


RI01 R105 RUJ kill 


RES.MF, l/g*., IX, 33.? 


RN55D-33R?F 


TRw 


*J701-03-S3?9 


13 


. , 
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Ww/ETEK 

RWRTSUST 


PCA ^ 


AINBdARD 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


ORIG-MFGR-PAfiT-NO 


MFGR 


ftAVETEK NO. 


tiTrYPT 


CS 


CAP,ELECT,1900MF,15V 


39D198G015GLa 


SPWAG 


1500-31-9?01 


1 


cio en cis 


CAP, ELECT, 50MF, 50V 


500D506G0500D7 


SPPAG 


1500-35-0003 


3 


Cl 


CAP, ELECT. 500MF, 50V 


39D507G050GLy 


S P R A fi 


1500-35-0103 


1 


C35 C51 


CAP,MYLR,.02VF, 100U 


3A102O3F 


IMH 


1500-«?-030U 


2 


C3" C52 


CAP,MYLW. .?»F,100tf 


BAlP?0dF 


1MB 


isoo-u?-o«oa 


2 


C25 


CAP.MYL 1 ?, .0007MP"100V 


(VMF-1D07 


CDF 


}50n-ou-7?lU 


1 


C5« 


CAP,w<rLR, .007MF, 100V 


WMF-1S47 


CDF 


isoo-aa-73oa 


1 


C37 CS6 


VARI,7-3SPF,250V 


7S-TRIKO-02 7/35 »>F 


TR1K0 


1500-53-5000 


2 


C33 CSI 


CAP,TAM,2.?MF,?5tf 


196D225X9025HA1 


SPRAG 


l500-72-?502 


2 


Cl? C32 C50 Cbl C63 


CaP.TANT,?2WF,15V 


196D??6X9(J15KA1 


SPRAG 


1500-7?-?601 


5 


C? C23 


CAP,TANT, .tt7MF,50V 


1^00£»7«X90506? 


SPRAG 


1500-7U-7il03 


2 


C?J 


CAP,TANT,a.7KF,35V 


1SODA75X903592 


SPRAG 


1500-7*1-750? 


1 


C?l 


CAP,TANT,il7MF ,20V 


1960«76>90?OPEU 


SPRAG 


1500-7U-7601 


1 


NONE 


M4INB0AR0 


1700-00-0630 


fV\« 


1700-00-06*0 


1 


NONE 


SPRING SOCKET 


3-330-808-9 


a;-ip 


2100-03-0037 


5 


NONE 


COAX SOCKET 


?26?87-2 


AMP 


2100-03-00S8 


5 


NONE 


SOCKET 


10-1E-2031 


MQLEX 


?100-03-00a7 


5 
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PARTS UST 


PCA *- 


AIN30ARD 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


(JHIG-'-FGR-PART-NO 


MFGR 


hAVETEK NO. 


QTY/PT 




FROM:il600-01-031? 










RUb R67 


POT,C0NT, 10K 
FROHJU600-01-0312 


1605-71-0310 


WWTK 


U609-71-0310 


? 


HIS9 RI6" 


RES,C,1/2W,5X,10 


»C?OGF-100 


STkPl 


«700-?5-0100 


? 


R136 R1U3 Rl«5 R106 
R150 R152 R153 R156 
R1S« Rlt.0 R181 


RES,C,l/?w,5X,a.7 


RC20GF-UR7 


STKPL 


^700-25-0^79 


11 


R1J1 R1J? 


RES.C,l/2w,5X,51 


RC?0GF510J 


STKPL 


U700- 25-0510 


2 


Rill R116 R118 


RES,C,1/2»,5X,6.8 


RC20GF-6RS 


SIKPL 


1700-25-0689 


3 


R117 R118 Rlau 


RES, C1/2W, 51,6.2 


RC20GF-8R? 


STKPL 


K700-?5-0829 


3 


R119 R1?0 


RES,C,t/2w,5X,10O 


RC20GF101J 


STkpl 


(1700-25-1000 


2 


R108 Ml 31 R173 R17S 
R51 R31 R39 R50 R59 
R95 


RES,MF, 1/flW, IX, 100 


RN550-1000F 


TPw 


1701-03-1000 


10 


R13 R138 R139 R1U 
RUO R141 R15 R51 R55 
R7U R93 R9U 


RES.MF, 1/8W.IX.1K 


PW55D-1001F 


THrt 


L7O1-03-1O01 


1? 


R90 R9? R9b 


RES.MF , 1 /8w, 1 X, 100« 


HN55P-10O3F 


TR« 


4701-03-1003 


3 


Rla2 Rl«9 R35 Raa R58 
R65 


PF.S.MF, 1/8W, IX, 10 


RN55D-10R0F 


TRW 


1701-03-1009 





R?9 


RES,MF,l/8rt,lX,1.21K 


R^550-1?I1F 


TRW 


1701-03-12) ! 


1 


R89 


RES.MF, l/8rt, IX, 12«K 


RN55D-1?U3F 


TRW 


1701-03-1213 


1 


VAVETEK 

PARTS LIST 


TITLE 

PCA MAIN8DARD 


ASSEMBLY NO. 

1100-00-0630 

PAGE: a 


REV 

t 



REFERENCE DESIGNATORS 


PART DF.SCRIPTIOS> 


DPIG-MFC-R-PAFT-NO 


*FGR 


rAutTEK NO. 


QTY/PT 


Rl?" R163 R169 R170 
RIO RO? fibl R63 R78 












RUB 


hES.MF, l/8.v,lX,3ft.3K 


RN55D-3832F 


TRft 


1701-03-3832 


1 


Rl 06 R12 R?1 R27 R9 


RES.MF, \/*M. IX, ?q? 


RN55D-3920F 


TWn 


1701-03-3920 


5 


R16 R162 R17 R30 R3? 
R15 R52 R51 R66 H69 
R72 R73 R75 RBI 


RES.MF, i/p, IX, 199 


PN55D-1990F 


TWft 


1701-03-1990 


11 


Rl R11 R6 96? 


RES,MF,l/$«,lX,1.90h 


KN55D-1991F 


JUt. 


*t701-03-1991 


« 


R20 


RES.MF, l/6w,lX,K9.9K 


RM55P-199?F 


TRft 


a701-03-ti99? 


1 


R125 R126 R38 R60 R71 


RES.MF, 1/tJr., IX, 51.1 


HN55D-51R1F 


TRft 


1701-03-5119 


5 


R171 


9ES.MF, 1/8^, IX, 619 


PN550-6190F 


T^w 


1701-03-6190 


1 


H19 


RES.MF, l/8w,n,e3.lK 


RN550-63l?F 


TRW 


1701-03-631? 


1 


R137 


RES,MF, 1/Brt, IX. 681 


RN55D-6810F 


TPr 


1701-03-beiO 


1 


fli 7a 


RES.MF, 1/8*, IX, 69. 6K 


KMS50-6982F 


Th* 


1701-03-69R? 


1 


R109 


RES.MF.l/An, IX, 750 


RN55D-7500F 


TRr. 


"701-03-7500 


1 


RH 353 


RES.MF, i/6», U, 78.7 


RN550-78P7F 


1 KH 


1701-03-7879 


2 


RSO 


RES.MF, 1 /8"», 1 X.90.9 


RN55D-90R9F 


TPh 


1701-03-9099 


1 


R165 R166 R167 B168 


RES.MF, l/2rf, U, ?00 


RN650?0O0F 


TRw 


iJ701-?3-2000 


« 


CP6U CR65 


OlOOE 


1N959 


MOT 


1801-01-0959 


2 


. . 
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B 



NOTE: UNLESS OTHERWISE SPECIFIED 



V REOftDER NO. fc-MW 



8 



4 



RELEASE AF*HOV 



TOLERANCE UNLESS 

OTHERWISE SPECIFIED 

.XXX £.010 ANGLES *V 



DO NOT SCALE DWG 



WWETEK 
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MAIN 
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■ 



TTeTT 



BY I DATE APP 



REFERENCE DESIGNATORS 



CR1 CRIO CR11 CR12 
CR? CR3 C«4 CR5 CR6 
CR7 CRS CR9 



CB55 


CRu3 


CR51 


C«67 


CR68 


CRS9 






CRia 


CR1S 


CR16 


CR17 


CR18 


CR19 


CR20 


CR?1 


CRJ? 


CR23 


CR2U 


CR35 


CR56 


CRJ7 


CR28 


CR29 


CR30 


CR3! 


CR52 


CR33 


CR3a 


CR36 


CR37 


CR3? 


CB59 


CRao 


CRU] 


CRa? 


CRaa 


CR05 


CR06 


CR07 


CRae 


CRa<? 


CR50 


CR52 


CR53 


CR5« 


CR55 


CR56 


CR57 


CR56 


CR59 


CR60 


CSM 


CUhl 


CR6S 


CRfe6 


CR71 


CR72 


CR75 


CR7a 


CR15 








ill 1)31 (15? 




Q16 Q17 






GI21 032 Q26 Q2e 




010 B19 U?0 




06 oe 









VvJ\ve-reK 
RftKTSLIST 



PART DESCRIPTION 



DIODE 
DIODE 



LED 
TRAMS 

TRANS 
TRANS 
TRANS 
TRANS 



TITLE 

PCA MfllMSOARD 



QRIS-!*FGW-PART-N(j 



1N53U9A 
SCE-i 



TlL-220 

2N2219A 
2N2369A 
2N2094A 
2N2905A 
2N3565 



MOT 
SEMTC 



FAIR 
FiJR 



TI 

FAIR 

FAIR 

NSC 

FAIR 

FAIR 



ASSEMBLY NO. 

1100-00-0650 



wAVETEK NO. 



4801-01-5349 
4801-05-0001 



4899-00-0006 
4901-05-2191 

901-02-569] 
4901-02-8941 

901-02-9051 
4901-03-5650 



12 



4607-02-0777 
4807-02-6666 52 



REV 



REFERENCE DESIGNATORS 



WR1 

VR2 

VR5 

IC5 

IC1 IC? 

IC4 



VAVETEK 

RVRTSLIST 



PART 0ESCHIPTIGN 



IC 
IC 
VOLTAGE REGULATOR 



TITLE 

PCA MMNBOAR0 



0RIS-I*FGR-FAR7- 



782* 

7912 

7805393 

"C10102 

*C10105 

"C10107 



FAIR 

MOT 

FAIR 

MOT 

K0T 

*OT 



«AvETEK NO, 



7000-78-2^00 
7000-79-1200 

flOOO- 78=0500 
SOOl-01-0200 

eooi-oi-osoo 

8001-01 -0700 
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NOTE. UNLESS OTHERWISE SPECIFIED 



h BISHOP QftAPHlCS/ACCUntCtl 
V REORDER MO. A-M94 



8 



REFERENCE DESIGNATORS 


PART UESCWIPTI0M 


ORIG-mfgR-PAPT-wO 


MFGR 


«AV'ETFK NO. 


«TV 


'PT 


014 015 Q2 030 J33 
054 035 U4 


TRANS 


2N36«0 


FAIR 


4901-03-6400 


8 




01 013 y3 05 


TRANS 


2N3646 


FAIR 


4901-03-6<l60 


a 




012 


TRANS 


2N3866 


M[jT 


4901-03-8660 


1 




023 07 09 


WANS 


2NU246 


FAIR 


4901-04-2480 


3 




Ql 8 


TRANS 


2N5139 


FAIR 


4901-05-1390 


1 




025 027 029 


TRANS 


2NSU0 


MOT 


4901-05-160(1 


3 




924 


TRANS 


TTP-30 


TI 


4902-00-0300 


1 




036 


TRANS 


SD215DF 


SIG 


4902-00-2140 


1 




NONE 


SWITCH ASSY 


5103-00-0025 


WVTK 


5103-00-0025 


I 




NONE 


BUTTON 


J-52305-BLACK 


CRL 


5103-04-0003 


4 




NONE 


WAFER 


147-ilOO 


flVTK 


5104-02-0015 


o 




NONE 


SWITCH STOP 


215-33-001-01-22 


CTS 


5104-07-0003 


3 




SW1 


DETENT MOD 
FWOM;5104-01-0010 


5104-99-0029 


WVTK 


5104-99-0029 


1 




SN2 SWU 


DETENT, MOD 
FROM-5104-O1-OOO3 


5104-99-0042 


WVTK 


51 0a-99-0O42 


2 




IC5 IC6 IC7 


IC 


MA-74] 


FAIR 


7000-07-4100 


3 




VRU 


IC 


MC7812CP 


MOT 


7000-78-3200 


1 
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REMOVE ALL BURRS 
ANO BREAK SHARP EDGES 



RELEASE APfROV 



TOLERANCE UNLESS 
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